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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical branching 
device or the like capable of almost uniformalizing branching 
ratios to each optical fiber without making a length of a light— 
transmissive medium longer, and moreover, simplifying the 
configuration. 

SOLUTION: An end face of the incident side of a light— 
transmissive medium 1 is provided with a light diffusing layer 2 
for controlling a spread angle of a diffusion characteristic 
according to an end face of the output side. Diffusion signal 
light 51 diffused by the light diffusing layer 2 is made incident to 
optical fiber 3b with direct incident light 51a and totally 
reflected incident lights 51b, 51c superimposed. The same with 
other optical fibers 3a, 3c-3h. Therefore, it is possible to almost 
uniformalize branching ratios to each optical fiber 3a~3h without 
making a length of the light-transmissive medium longer, and 
moreover, simplify the configuration. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The optical diverging device characterized by what it is the optical diverging device which 
branches the signal light by which incidence was carried out to the translucency medium on two or more 
optical transmission lines, the optical diffusion section was prepared in the end face by the side of the 
incidence of said translucency medium, and the angle of divergence in the diffusion property of the optical 
diffusion section concerned was controlled for according to the configuration of the end face by the side of 
the outgoing radiation of the translucency medium concerned. 

[Claim 2] The optical diverging device according to claim 1 characterized by what the angle of divergence 
in the diffusion property of said optical diffusion section was set for below to the predetermined include 
angle without the loss decided corresponding to the numerical aperture of said optical transmission line. 
[Claim 3] The optical diverging device according to claim 1 characterized by what was made for the 
configuration of the end face by the side of the outgoing radiation of said translucency medium to carry out 
abbreviation coincidence of the configuration of the end face by the side of the incidence of said optical 
transmission line. 

[Claim 4] The optical diverging device according to claim 1 to 3 characterized by what the angle of 
divergence in the diffusion property of said optical diffusion section was set as the predetermined include 
angle of 3 times or more of the greatest prospective angle of the end face by the side of the outgoing 
radiation seen from the end face by the side of the incidence of said translucency medium for. 
[Claim 5] The optical diverging device according to claim 1 to 4 with which at least one side of two or more 
outgoing radiation optical transmission lines to which outgoing radiation of the signal light from two or 
more incident light transmission lines which carry out incidence of the signal light to said translucency 
medium, and said translucency medium is carried out is characterized by what consists of optical fibers. 
[Claim 6] Two or more circuit boards which have the optical receiving circuit which changes into an 
electrical signal the optical sending circuit and lightwave signal which change an electrical signal into a 
lightwave signal, Two or more electrical connectors installed on the support substrate for every circuit 
board, and the 1st optical fiber which transmits the signal light by which outgoing radiation was carried out 
from the light emitting device with which the optical sending circuit of each circuit board is equipped, The 
optical diverging device indicated by either claim 1 which branches the signal light transmitted from this 1st 
optical fiber thru/or claim 5, The optical bus circuit characterized by what is constituted including the 2nd 
optical fiber which transmits the signal light which branched with this optical diverging device to the photo 
detector with which the optical receiving circuit of two or more circuit boards of arbitration is equipped. 
[Claim 7] The optical bus circuit according to claim 6 characterized by what said electrical connector is 
installed in front flesh-side both sides of the support substrate in said optical bus circuit, and connection of 
said circuit board is enabled for. 

[Claim 8] The optical bus circuit according to claim 6 or 7 characterized by what at least one of said 1st 
optical fiber in said optical bus circuit, said optical diverging device, and said the 2nd optical fiber is laid 
under the optical bus circuit substrate with which said three persons are arranged for. 

[Claim 9] Said 1 st optical fiber in said optical bus circuit and said 2nd optical fiber are an optical bus circuit 
according to claim 6 to 8 characterized by what is been an optical fiber core wire. 

[Claim 10] The 1st optical fiber and 2nd optical fiber in said optical bus circuit are an pptical bus circuit 
according to claim 6 to 9 characterized by what is been the bundle fiber with which two or more optical 
fiber core wires were bundled. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical bus circuit which constitutes the optical data bus 
which bears transmission of a lightwave signal between the optical diverging device which branches the 
signal light by which incidence was carried out to the translucency medium on two or more optical 
transmission lines, and two or more circuit boards. 
[0002] 

[Description of the Prior Art] The multimicroprocessor system which combined two or more 
microprocessors is increasing in recent years, and an optical fiber came to be used as the data transmission 
line of this interprocessor. In order to connect two or more interprocessors using an optical fiber, the optical 
star coupler which branches to two or more optical fibers, or brings together the lightwave signal from two 
or more optical fibers in one optical fiber is needed. 

[0003] As an example of disclosure of this kind of optical star coupler, there is a waveguide type light star 
coupler indicated by JP,7-209543,A. In order to enable low loss branching by low cost at this waveguide 
type light star coupler While arranging the rectangle tabular core section with a large refractive index in the 
center, optical waveguide is formed in the four-directions side by joining optically two or more clad sections 
of the shape of a flat-surface substrate with a refractive index smaller than the core section concerned. 
Furthermore, the optical fiber array which branched to two or more is connected to one end face of optical 
waveguide, and the mixing section is prepared in an other-end side by forming a reflector. However, when 
are based on the above-mentioned configuration, and a degree increases and it is going to equalize signal 
luminous intensity, there is a problem that the die length of the mixing section must be lengthened enough. 
[0004] Moreover, there is an optical branching transmission line indicated by JP,6-265747,A as another 
technique which enables low loss branching by low cost. In this optical branching transmission line, the 
configuration which prepares a lens with big numerical aperture and a lens with small numerical aperture 
between a light emitting device and the bundle section is taken. However, when based on the above- 
mentioned configuration, in the example of 16 branching, the reinforcement of the optical fiber bundled in 
the center becomes high compared with the reinforcement of the optical fiber bundled on the outskirts, and 
there is a problem that variation arises in signal luminous intensity. 

[0005] On the other hand, there is an optical star coupler indicated by JP,9-1 84941 ,A as a technique which 
equalizes the branched signal luminous intensity. Roughly, this optical star coupler is constituted including 
the bundle section which formed [ bundled one end of an optical fiber and fixed ] that end face in the flat 
surface, the mixing section from which one end face covers the core section in contact with the end face of 
the bundle section, and constitutes waveguide, and the optical diffuse reflection means arranged in the other- 
end side of the mixing section. Although some examples are indicated by said official report, there is a 
trouble about the all. 

[0006] Although it has structure which shuts up the light which has the circular bundle section and was 
reflected with the optical diffuse reflection means in the first example, the light diffused more than the 
numerical aperture of an optical fiber is not efficiently combined with an optical fiber. Moreover, when a 
reflective means is formed in parts other than the core of the bundled optical fiber and loss can be lessened 
by the multiple echo, it is, but there is reflection loss, and reflection loss will become large if reflected 
multiply. Although refractive-index distribution is given to the mixing section and homogeneity is raised in 
the second example, it is difficult to control refractive-index distribution with a sufficient precision. 
Although an optical fiber is arranged on a periphery and the mixing section is made into the doughnut 
structure of a clad, a core, and a clad from the core in the third example, in order to raise homogeneity, the 
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light by which outgoing radiation was carried out from the optical fiber needs to spread a periphery top 1 
round or more, and there is a problem that the die length of the mixing section must be lengthened. 
Although the structure of having the rectangular mixing section is taken in the fourth example, it cannot be 
made homogeneity unless it fully takes the die length of the Z-axis, when the die length of the X-axis and a 
Y-axis is different. In the fifth example, although a light reflex diffusion means is established in the third 
and fourth example, the light diffused more than the numerical aperture of an optical fiber is not efficiently 
combined with an optical fiber. 

[0007] When the trouble of a Prior art mentioned above is arranged, in order to branch signal light to 
homogeneity, there is a problem that the die length of the mixing section must be lengthened enough. 
Moreover, although there is an approach using the refractive-index distribution pattern mixing section as a 
means which raises equalization, it is difficult to control refractive-index distribution with a sufficient 
precision, and it causes complication of a configuration. Furthermore, although the die length of the mixing 
section can be shortened when an optical diffuse reflection means is established, it is not combined with an 
optical fiber but the light diffused more than the numerical aperture of an optical fiber has the problem of 
being lost. 

[0008] On the other hand, the circuitry of the circuit board (daughter board) used with data processing 
system has been increasing substantially by development of a very large-scale integrated circuit (VSLI). 
Since the number of signal connection to each circuit board increases as circuitry increases, the juxtaposition 
architecture which needs many connection connectors and path cords is adopted as the data bus board 
(mother board) which connects between each circuit board by the bus structure. Although improvement in 
the working speed of a juxtaposition bus has been measured by advancing parallelization by multilayering 
and detailed-izing of a path cord, the processing speed of a system is restricted with the working speed of a 
juxtaposition bus by the signal delay resulting from the capacity between connection wiring, or connection 
wiring resistance, moreover, the electromagnetism by the densification of juxtaposition bus connection 
wiring - noise (EMI: Electromagnetic Interference) From the problem etc., the system intrinsic-light 
connection technique called an optical interconnection is examined. 

[0009] Luminescence/light-receiving device arranges to front flesh-side both sides of each circuit board, and 
the serial light data bus for the loop transmission between each circuit board which combined spatially 
between luminescence/light-receiving devices on the adjoining circuit board which was included in the 
system frame with light is proposed by JP,2-41042,A in the optical interconnection technique of various 
gestalten by which the conventional proposal was made as a method which holds the optical data- 
transmission method between the circuit boards in which luminescence or a photo detector was carried. 
With this method, it is certain 1 . Light / electric conversion is carried out by the circuit board which the 
signal light sent from the circuit board of ** adjoins, and the electrical and electric equipment / optical 
conversion is further carried out once again by that circuit board, and while each circuit board is arranged by 
the serial one by one and repeats photoelectricity conversion, and the electrical and electric equipment / 
optical conversion on each circuit board, it is transmitted among all the circuit boards included in the system 
frame, as signal light is sent to the circuit board which adjoins a degree. 

[0010] However, since the optical coupling by light-receiving/luminescence device arranged on each circuit 
board in order to perform data transmission between each circuit board between which free space was made 
to be placed is used when based on the technique indicated by said official report, interference (cross talk) of 
adjoining optical data-transmission-line Hazama occurs, and poor transmission of data is expected. 
Moreover, when signal light is scattered about according to the environment in a system frame, for example, 
dust etc., it is also expected that poor transmission of data occurs. 

[001 1] Poor transmission of data can be prevented further, the utilization effectiveness of light is high, and it 
is the objects to obtain the optical diverging device which this invention can make homogeneity the rate of a 
branching ratio to each optical fiber in general in consideration of the above-mentioned data, without 
lengthening the die length of a translucency medium, and can moreover attain simplification of a 
configuration, to obtain the optical diverging device which can suppress transmission loss as much as 
possible further, and that branching homogeneity offers a good optical bus circuit. 
[0012] 

[Means for Solving the Problem] in order to attain the above-mentioned object , the optical diverging device 
concerning this invention according to claim 1 be characterize by what it be the optical diverging device 
which branch the signal light by which incidence be carried out to the translucency medium on two or more 
optical transmission lines , the optical diffusion section be prepared in the end face by the side of the 
incidence of said translucency medium , and the angle of divergence in the diffusion property of the optical 
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diffusion section concerned be controlled for according to the configuration of the end face by the side of 
the outgoing radiation of the translucency medium concerned . 

[0013] According to this invention of the above-mentioned configuration, the signal light by which 
incidence was carried out to the optical diffusion layer of a translucency medium spreads the inside of a 
translucency medium, being spread according to the optical diffusion layer concerned. Outgoing radiation of 
the diffusion signal light which spread the inside of a translucency medium is carried out from the end face 
by the side of the outgoing radiation of the translucency medium concerned, it branches on two or more 
optical transmission lines, and incidence is carried out, respectively. Thereby, the signal supported by signal 
light is transmitted to each optical transmission line. 

[0014] Since the angle of divergence in the diffusion property of the optical diffusion section prepared in the 
end face by the side of the incidence of a translucency medium was controlled by this invention here 
according to the configuration of the end face by the side of the outgoing radiation of the translucency 
medium concerned After carrying out total reflection to the signal light which arrives at the predetermined 
location of the end face by the side of outgoing radiation, without reflecting within a translucency medium 
within a translucency medium, incidence of the signal light which piled up the signal light which arrives at 
the predetermined location of the end face by the side of outgoing radiation is carried out to each optical 
fiber. If it is made for extent of the superposition at this time, i.e., the bond strength of signal light, to 
become almost the same, it will become possible to branch [ each optical fiber ] signal light to homogeneity 
in general. 

[0015] Moreover, in this invention, the optical diffusion section is prepared at the end face by the side of the 
incidence of a translucency medium, and since it carried out to diffiising the signal light which carried out 
incidence by the optical diffusion section concerned, even if it shortens the die length of a translucency 
medium, the rate of a branching ratio to each optical fiber can be made in general into homogeneity. 
[0016] Furthermore, since it is the configuration of preparing the optical diffusion section in the end face by 
the side of the incidence of a translucency medium, and controlling the angle of divergence in the diffusion 
property of the optical diffusion section concerned by this invention according to the configuration of the 
end face by the side of the outgoing radiation of the translucency medium concerned, simplification of a 
configuration can be attained compared with the Prior art which controls refractive-index distribution with a 
sufficient precision. 

[0017] Moreover, the object of this invention is attained by two or less claim [ which made concrete this 
invention according to claim 1 ] invention. That is, the optical diverging device concerning this invention 
according to claim 2 is characterized by what the angle of divergence in the diffusion property of said 
optical diffusion section was set for below to the predetermined include angle without the loss decided 
corresponding to the numerical aperture of said optical transmission line in invention according to claim 1 . 
[0018] Moreover, the optical diverging device concerning this invention according to claim 3 is 
characterized by what was made for the configuration of the end face by the side of the outgoing radiation of 
said translucency medium to carry out abbreviation coincidence of the configuration of the end face by the 
side of the incidence of said optical transmission line in invention according to claim 1 . 
[0019] Furthermore, the optical diverging device concerning this invention according to claim 4 is 
characterized by what the angle of divergence in the diffusion property of said optical diffusion section was 
set as the predetermined include angle of 3 times or more of the greatest prospective angle of the end face by 
the side of the outgoing radiation seen from the end face by the side of the incidence of said translucency 
medium for in invention according to claim 1 to 3. 

[0020] Moreover, the optical diverging device concerning this invention according to claim 5 is 
characterized by what at least one side of two or more outgoing radiation optical transmission lines to which 
outgoing radiation of the signal light from two or more incident light transmission lines which carry out 
incidence of the signal light to said translucency medium, and said translucency medium is carried out 
consists of optical fibers for in invention according to claim 1 to 4. 

[0021] In order to attain the above-mentioned object, moreover, the optical bus circuit concerning this 
invention according to claim 6 Two or more circuit boards which have the optical receiving circuit which 
changes into an electrical signal the optical sending circuit and lightwave signal which change an electrical 
signal into a lightwave signal, Two or more electrical connectors installed on the support substrate for every 
circuit board, and the 1st optical fiber which transmits the signal light by which outgoing radiation was 
carried out from the light emitting device with which the optical sending circuit of each circuit board is 
equipped, The optical diverging device indicated by either claim 1 which branches the signal light 
transmitted from this 1st optical fiber thru/or claim 5, It is characterized by what is constituted including the 
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2nd optical fiber which transmits the signal light which branched with this optical diverging device to the 
photo detector with which the optical receiving circuit of two or more circuit boards of arbitration is 
equipped. 

[0022] According to this invention of the above-mentioned configuration, if outgoing radiation of the signal 
light is carried out from the light emitting device of the optical sending circuit of each circuit board, the 
signal light concerned will be transmitted through the 1 st optical optical fiber. Incidence of the transmitted 
signal light is carried out to the optical diverging device indicated by either claim 1 mentioned above thru/or 
claim 5. The signal light which diffused and branched with this optical diverging device passes along the 
2nd optical fiber, and is received and transmitted to the photo detector with which the optical receiving 
circuit of two or more circuit boards of arbitration is equipped. 

[0023] Thus, in this invention, it sets among two or more circuit boards which have an optical sending 
circuit and an optical receiving circuit. After transmitting the signal light by which outgoing radiation was 
carried out through the 1st optical fiber from the light emitting device of an optical sending circuit, Since it 
carried out to making it spread and branch with an optical diverging device, making the photo detector 
which the optical receiving circuit of two or more circuit boards of arbitration equips with the branched 
signal light concerned through the 2nd optical fiber further receive light, and making it transmit It compares 
with the conventional structure of the optical coupling method through free space, interference (cross talk) 
of adjoining optical data-transmission-line Hazama is lost, and what the environmental influence in a system 
is received also for (that is, dispersion of the signal light by dust, dust, etc. arises) is lost. Therefore, 
according to this invention, poor transmission of data can be prevented. 

[0024] Moreover, in this invention, in order to connect the 1st optical fiber and 2nd optical fiber with the 
optical diverging device indicated by either claim 1 thru/or claim 5, as for the **** operation effectiveness, 
the optical diverging device indicated by either claim 1 thru/or claim 5 is harnessed as it is. Therefore, 
according to this invention, the utilization effectiveness of light is high and branching homogeneity can offer 
a good optical bus circuit. 

[0025] Moreover, the object of this invention is attained by seven or less claim [ which made concrete this 
invention according to claim 6 ] invention. That is, the optical bus circuit concerning this invention 
according to claim 7 is characterized by what said electrical connector is installed in front flesh-side both 
sides of the support substrate in said optical bus circuit, and connection of said circuit board is enabled for in 
invention according to claim 6. 

[0026] Moreover, the optical bus circuit concerning this invention according to claim 8 is characterized by 
what at least one of said 1 st optical fiber in said optical bus circuit, said optical diverging device, and said 
the 2nd optical fiber is laid under the optical bus circuit substrate with which said three persons are arranged 
for in invention according to claim 6 or 7. 

[0027] Moreover, the optical bus circuit concerning this invention according to claim 9 is characterized by 
what said 1st optical fiber in said optical bus circuit and said 2nd optical fiber are optical fiber core wires in 
invention according to claim 6 to 8. 

[0028] Furthermore, the optical bus circuit concerning this invention according to claim 10 is characterized 
by what the 1st optical fiber and 2nd optical fiber in said optical bus circuit are a bundle fiber with which 
two or more optical fiber core wires were bundled in invention according to claim 6 to 9. 
[0029] 

[Embodiment of the Invention] The [1st operation gestalt] The optical diverging device 10 applied to the 1st 
operation gestalt of this invention using drawing 1 and drawing 2 is explained hereafter. 
[0030] The outline configuration of the optical diverging device 10 concerning this operation gestalt is 
shown to drawing 1 by the perspective view. As shown in this drawing, the optical diverging device 10 is 
equipped with the translucency medium 1 of a rectangular parallelepiped configuration. The optical 
diffusion layer 2 as "the optical diffusion section" is arranged in the end face by the side of the incidence of 
the translucency medium 1 . moreover — the end face by the side of the outgoing radiation of the 
translucency medium 1 - an optical fibers [ as "a total of eight optical transmission lines" / 3a-3h ] edge - 
the upper and lower sides — it is arranged in the condition of having been bundled in every four steps [ two ] 
each. That is, the optical diverging device 10 of this operation gestalt is an optical diverging device to which 
8 ****s of the signal light 5 by which incidence was carried out are carried out. In addition, although the 
number of the optical fiber arranged in the end face by the side of the outgoing radiation of the translucency 
medium 1 was made into eight with this operation gestalt, what is necessary is [ two or more / not only this 
but ] just. Furthermore, the cladding layer 1 1 (refer to drawing 2 ) with a refractive index lower than the 
translucency medium 1 concerned is arranged in the top face and underside list of the translucency medium 
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1 by the left lateral and the right lateral, respectively. Thereby, the translucency medium 1 surrounded by the 
cladding layer 1 1 functions as the core section which forms waveguide. 

[0031] Here, the angle of divergence in the diffusion property of the optical diffusion layer 2 mentioned 
above is controlled by this operation gestalt according to the configuration of the end face by the side of the 
outgoing radiation of the translucency medium 1 . When it explains more concretely, with this operation 
gestalt the configuration of the end face by the side of the outgoing radiation of the translucency medium 1 
From making the shape of a rectangle whose crosswise (longitudinal direction) die length is twice the die 
length of the thickness direction (the vertical direction) The optical diffusion layer 2 which shows the 
diffusion property (namely, diffusion property that the angle of divergence by the diffusion to a longitudinal 
direction becomes twice an angle of divergence by the diffusion to the vertical direction) in which a 
longitudinal direction differs from the vertical direction is used. Furthermore, reference sets up the angle of 
divergence in the diffusion property of the optical diffusion layer 2 so that it may become below a 
predetermined include angle without the loss decided corresponding to optical fibers [ 3a-3h ] numerical 
aperture. For example, if the optical fibers [ 3a-3h ] numerical aperture NA is 0.5, the angle of divergence in 
the diffusion property of the optical diffusion layer 2 will be set up so that it may become 30 or less degrees. 

[0032] In addition, as an optical diffusion layer 2 in which the above individial control is possible, there is 
an LSD (Physical Optics Corporation make) etc., for example, being certain — it is — the optical diffusion 
layer 2 which shows the diffusion property in which such a vertical direction differs from a longitudinal 
direction can be acquired by the approach the shape of beam records a rectangular speckle pattern on a 
phase volume mold hologram medium which is indicated by the U.S. Pat. No. 5,365,354 number etc. 
[0033] Next, effectiveness is explained to the operation list of this operation gestalt. 
[0034] The signal light 5 by which incidence was carried out to the optical diffusion layer 2 of the 
translucency medium 1 spreads the inside of the translucency medium 1 , being spread in a longitudinal 
direction and the vertical direction according to the optical diffusion layer 2 concerned. Outgoing radiation 
of the diffusion signal light 51 which spread the inside of the translucency medium 1 is carried out from the 
end face by the side of the outgoing radiation of the translucency medium 1 concerned, it branches to eight 
optical fibers 3a-3h, and incidence is carried out, respectively. Thereby, the signal supported by the signal 
light 5 is transmitted to each optical fibers 3a-3h. 

[0035] Here, if the angle of divergence to the longitudinal direction of the signal light 5 diffused according 
to the optical diffusion layer 2 is larger than the die length of the longitudinal direction of the end face by 
the side of the outgoing radiation of the translucency medium 1 , as shown in drawing 2 (A), total reflection 
of the signal light 5 diffused right and left according to the optical diffusion layer 2 will be carried out once 
[ at least ] by the interface of the translucency medium 1 and the cladding layer 1 1 on either side. Therefore, 
by choosing suitably the angle of divergence to the longitudinal direction of the signal light 5 diffused 
according to the optical diffusion layer 2, incidence of the signal light 5 diffused in two or more directions is 
uniformly carried out to each optical fibers 3a-3h, and it can make each optical fibers [ 3a-3h ] bond strength 
almost the same. 

[0036] On the other hand, the vertical lay length of the end face by the side of the outgoing radiation of the 
translucency medium 1 is 1/2 of the die length of a longitudinal direction. However, if the angle of 
divergence to the vertical direction of the diffusion signal light 51 diffused according to the optical diffusion 
layer 2 is larger than the vertical lay length of the end face by the side of the outgoing radiation of the 
translucency medium 1 also in this case As shown in drawing 2 (B), the diffusion signal light 51 diffused up 
and down according to the optical diffusion layer 2 will be reflected once [ at least ] by the interface with the 
cladding layer 1 1 of the upper and lower sides of the translucency medium 1. Therefore, by choosing 
suitably the angle of divergence to the vertical direction of the diffusion signal light 5 1 diffused according to 
the optical diffusion layer 2, incidence of the diffusion signal light 51 diffused in two or more directions is 
uniformly carried out to each optical fibers 3a-3h, and it can make each optical fibers [ 3a-3h ] bond strength 
almost the same. 

[0037] Consequently, according to this operation gestalt, the rate of a branching ratio to each optical fibers 
3a-3h can be made into homogeneity. Moreover, with this operation gestalt, since it carried out to forming 
the optical diffusion layer 2 in the end face by the side of the incidence of the translucency medium 1 , and 
diffusing the signal light 5 which carried out incidence according to the optical diffusion layer 2 concerned, 
in order to attain equalization of the rate of a branching ratio to each optical fibers 3a-3h, it is not necessary 
to lengthen the dimension of the longitudinal direction of the translucency medium 1 . That is, according to 
this operation gestalt, the dimension of the longitudinal direction of the translucency medium 1 can be 
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shortened. Furthermore, since it is the configuration of forming the optical diffusion layer 2 in the end face 
by the side of the incidence of the translucency medium 1 , and controlling the angle of divergence in the 
diffusion property of the optical diffusion layer 2 concerned by this operation gestalt according to the 
configuration of the end face by the side of the outgoing radiation of the translucency medium 1 concerned, 
simplification of a configuration can be attained compared with the Prior art which controls refractive-index 
distribution with a sufficient precision. In addition, according to this operation gestalt, it becomes possible 
by acquiring such effectiveness to also attain the miniaturization of the optical diverging device 1 0. 
[0038] Moreover, with this operation gestalt, since the angle of divergence in the diffusion property of the 
optical diffusion layer 2 was set up so that it might become below a predetermined include angle without the 
loss decided corresponding to optical fibers [ 3a-3h ] numerical aperture, transmission loss can be 
suppressed as much as possible. That is, if incidence of the signal light 5 by which outgoing radiation was 
carried out from the end face by the side of the outgoing radiation of the translucency medium 1 is carried 
out exceeding a predetermined include angle without the loss it is temporarily decided corresponding to 
optical fibers [ 3a-3h ] numerical aperture that it will be, even if incidence of the signal light 5 is carried out 
to optical fibers 3a-3h, it will be again emitted from optical fibers 3a-3h. This emitted signal light 5 serves 
as transmission loss. However, if the angle of divergence in the diffusion property of the optical diffusion 
layer 2 is set up like this operation gestalt so that it may become below a predetermined include angle 
without the loss decided corresponding to optical fibers [ 3a-3h ] numerical aperture, the inside of optical 
fiber 3a-3h is spread, without emitting the signal light 5 by which incidence was carried out into the optical 
fiber 3a-3h concerned. Therefore, according to this operation gestalt, transmission loss can be suppressed as 
much as possible like the above. 

[0039] The [2nd operation gestalt] Next, the 2nd operation gestalt of this invention is explained using 
drawing 3 . Fundamentally, although this 2nd operation gestalt is the content which can be explained in 
explanation of the 1st operation gestalt mentioned above, in order to make operation and effectiveness more 
intelligible, it begins writing it as the 2nd operation gestalt. 

[0040] As shown in drawing 3 , this operation gestalt makes it a main content for it to be desirable to set 
angle-of-divergence theta 1 to the longitudinal direction of the diffusion signal light 51 diffused according to 
the optical diffusion layer 2 as the predetermined include angle of 3 times or more of said prospective angle 
theta, when the greatest prospective angle of the end face by the side of the outgoing radiation seen from the 
end face by the side of the incidence of the translucency medium 1 is set to theta. 

[0041] When angle-of-divergence theta' to the longitudinal direction of the diffusion signal light 51 diffused 
according to the optical diffusion layer 2 as mentioned above is expected and it is set as the predetermined 
include angle of 3 times or more of angle theta, once [ at least ], total reflection of the diffusion signal light 
51 diffused right and left is carried out by the optical diffusion layer 2 by the interface of the translucency 
medium 1 and the cladding layer 1 1 on either side, and outgoing radiation is carried out from the end face 
by the side of outgoing radiation. Angle-of-divergence theta 1 becomes the inclination for the bond strength 
by the side of middle to become strong among the optical fibers 3a-3h whose eight are in the case of an 
include angle smaller than 3theta, and for the bond strength by the side of the circumference to become 
weak, temporarily, and it becomes impossible to attain equalization of bond strength at this time, on the 
other hand, when angle-of-divergence theta 1 is set to 3theta If it explains using drawing 2 (A) of the 1st 
operation gestalt mentioned above, supposing it pays its attention about the diffusion signal light 51 by 
which incidence is carried out to optical fiber 3b Without reflecting by the interface with the cladding layer 
1 1 on either side The predetermined location of the end face by the side of outgoing radiation Two diffusion 
signal light (total reflection incident light) 51b which arrives at the predetermined location concerned after 
carrying out total reflection by the interface of diffusion signal light (direct incident light) of one 51a which 
arrives at (namely, the arrangement location of optical fiber 3b), and the cladding layer 1 1 on either side, 
Incidence of a total of three diffusion signal light 51a-51c which piled up 51c is carried out to optical fiber 
3b. The same is completely said of other optical fibers 3a, 3c-3h. Therefore, if it does in this way, each 
optical fibers [ 3a-3h ] bond strength can be made into homogeneity. Consequently, according to this 
operation gestalt, uniform branching of the signal light 5 which carried out incidence is attained. In addition, 
if it is said [ how ] whether be when angle-of-divergence theta is made larger than 3 theta, it becomes 
homogeneity, namely, as for most bond strength, it turns out experimentally that effectiveness equivalent as 
effectiveness is acquired. 

[0042] In the above, although only a spread of the diffusion signal light 5 1 to a longitudinal direction was 
explained, if an angle of divergence is similarly expected about a spread of the diffusion signal light 51 to 
the vertical direction and relation with an angle is set up, the same effectiveness will be acquired. 
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[0043] When the 1st operation gestalt and the 2nd operation gestalt which have been explained above are 
seen in the gross, By forming the optical diffusion layer 2 in the end face by the side of the incidence of the 
translucency medium 1 , and controlling the angle of divergence in the diffusion property of the optical 
diffusion layer 2 concerned according to the configuration of the end face by the side of the outgoing 
radiation of the translucency medium 1 concerned The rate of a branching ratio to each optical fibers 3a-3h 
can be made in general into homogeneity, without lengthening the die length of the translucency medium 1, 
and the effectiveness that simplification of a configuration can moreover be attained is acquired. As the 
method of more desirable control The angle of divergence in the diffusion property of the optical diffusion 
layer 2 is set below to a predetermined include angle without the loss decided corresponding to optical fibers 
[ 3a-3h ] numerical aperture. Furthermore, by setting angle-of-divergence theta' in the diffusion property of 
the optical diffusion layer 2 as the predetermined include angle of 3 times or more of the greatest 
prospective angle theta of the end face by the side of outgoing radiation, transmission loss will be 
suppressed to the minimum, and it will be said that the precision of equalization of the rate of a branching 
ratio can be raised further. 

[0044] The [3rd operation gestalt] Next, the 3rd operation gestalt of this invention is explained using 
drawing 4 . In addition, about the same component as the operation gestalt mentioned above, the same 
number will be attached and the explanation will be omitted. 

[0045] As shown in drawing 4 , with this operation gestalt, the description is in the configuration of optical 
fiber 3a ? as an "optical transmission line" - 3h\ if it explains concretely — optical fiber 3a — 'end-face 3 1 a f - 
3 lh of -3h" is formed in the rectangle which divided the configuration (rectangle) of the end face by the side 
of the outgoing radiation of the translucency medium 1 into eight equally. 

[0046] According to the above-mentioned configuration, since the total configuration of end-face 31a' - 31h' 
of configuration [ of the end face by the side of the outgoing radiation of the translucency medium 1 ], 
optical fiber 3a 1 - 3h f is thoroughly in agreement, incidence of the signal light 5 by which outgoing radiation 
was carried out from the end face by the side of outgoing radiation is altogether carried out to optical fibers 
[ 3a-3h ] end-face 31a 1 - 31h\ That is, in the 1st operation gestalt mentioned above, although the signal light 
5 leaks and comes out from a clearance 7 (refer to drawing 1 ) since the configuration of an optical fibers 
[ 3a-3h ] end face was circular, such leakage is lost with this operation gestalt. For this reason, according to 
this operation gestalt, transmission loss can be lessened further. 

[0047] The [4th operation gestalt] Next, the 4th operation gestalt of this invention is explained using 
drawing 5 - drawing 12 . In addition, about the same component as the operation gestalt mentioned above, 
the same number will be attached and the explanation will be omitted. 

[0048] The outline configuration of the optical bus circuit 1 000 concerning this operation gestalt is shown to 
drawing 5 by the perspective view, and the important section of the optical bus circuit 1000 concerned is 
expanded, and is shown in drawing 6 . As shown in these drawings, the optical data bus 300 in which two or 
more optical diverging devices 10 explained in the operation gestalt mentioned above were carried is being 
fixed to the predetermined location of the support substrate 100 of the optical bus circuit 1000. both [ in 
addition, ] the incident light transmission line to the optical diverging device 10 explained in the operation 
gestalt mentioned above with this operation gestalt, and an outgoing radiation optical transmission line — 
although — it consists of optical fibers 30. 

[0049] Moreover, two or more electrical connectors 200 are installed in the predetermined location on the 
support substrate 100 side by side at the predetermined spacing, and these electrical connectors 200 are 
equipped with two or more circuit boards 500, 501, 502, and 503 optically connected by the optical data bus 
300 (it connects electrically). Furthermore, the electronic circuitry 400 is installed in the predetermined 
location on the support substrate 100, and also a power-source line and the electric wiring for electrical 
signal transmission (graphic display abbreviation) are prepared in it, and such electric wiring is electrically 
connected with the electronic circuitry on the circuit boards 500, 501, and 502 with which it was equipped 
through the electrical connector 200, and 503 (graphic display abbreviation). 

[0050] Moreover, each circuit boards 500, 501, 502, and 503 are equipped with the light and the electric 
conversion circuit 700 as "an optical receiving circuit" which changes into an electrical signal the electrical 
and electric equipment, the optical conversion circuit 600, and lightwave signal as "an optical sending 
circuit" which change an electrical signal into a lightwave signal, respectively. Former electrical and electric 
equipment and optical conversion circuit 600 consist of the laser diodes 601 and the laser diode actuation 
circuits 602 as a "light emitting device" as an example. Moreover, latter light and electric conversion circuit 
700 consist of a photodiode 701 as a "photo detector", a photodiode actuation circuit 702, and an amplifying 
circuit 703 amplified to the level which can change the light-receiving signal in a photodiode 701 as a logic 
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signal as an example. 

[0051] Although the above is the outline of the whole configuration of the optical bus circuit 1000 
concerning this operation gestalt, explanation will be further added to below about the detail configuration 
of each part. 

[0052] When the number of the circuit boards connected shows the case where the number of channels 
(number of bits) is 4 in four sheets and the optical bus circuit 1000 shown in drawing 5 constitutes a bus 
from such two or more numbers of channels, two or more optical diverging devices 10 explained in the 
operation gestalt mentioned above are used. 

[0053] Moreover, corresponding to the number of channels being 4, as shown in drawing 7 , the optical data 
bus 300 is constituted by carrying out the four- sheet laminating of the optical bus circuit substrate 800 
carrying the optical diverging device 10. Each optical bus circuit substrate 800 by which the laminating was 
carried out is connected by the spacer 900 at suitable spacing. 

[0054] Furthermore, as shown in drawing 8 , the plastic optical fiber core wire 33 and the optical diverging 
device 10 are embedded at each optical bus circuit substrate 800. As a plastic optical fiber core wire 33, the 
plastic optical fiber core wire whose diameter is 1mm, for example is used. In addition, an "optical fiber 
core wire" means the core material itself which removed the enveloping layer from the optical fiber. 
Moreover, as an optical diverging device 10, the optical diffusion layer 2 of LSD0.2x40PC 10-8 (for the 
angle of divergence of the thickness direction of the diffused light, the angle of divergence of " [ 0.2 ] and 
the cross direction is 40 degrees) is used, for example, and the translucency medium 1 of 4mmx20mmxlmm 
(wxlxt) magnitude is used. Furthermore, as an optical bus circuit substrate 800, the acrylic substrate with a 
thickness of about 3mm is used, for example, and the slot 803 (refer to drawing 9 and drawing 10 ) whose 
width of face the depth by which the plastic optical fiber core wire 33 and the optical diverging device 10 
are arranged is 1mm thru/or 4mm in 1mm is formed by carrying out cutting of the front face of the optical 
bus circuit substrate 800 concerned. 

[0055] more — concrete — explaining — if — light — a bus circuit — a substrate — 800 — a top view — it is — 
drawing 9 ~ and — being concerned — light — a bus circuit — a substrate — 800 — A-A — 1 — B-B — ' ~ C-C - 

- 1 — D-D — 1 — a sectional view — it is — drawing 10 — being shown — having — as — a plastic optical fiber - 

- a core wire - 33 - arranging - having — a slot - 803 - a flection - 801 — radius of curvature - 15 - mm 

- about — setting up — having — **** — loss of the signal light in this flection 801 — almost ~ there is 
nothing . Moreover, the rectangle-like hole 802 is formed in the optical bus circuit substrate 800, and as 
shown in drawing 7 , when the laminating of two or more optical bus circuit substrates 800 is carried out, 
the plastic optical fiber core wire 33 of the optical bus circuit substrate 800 located in a lower layer through 
this hole 802 is led to two or more circuit boards 500, 501, 502, and 503. 

[0056] Next, effectiveness is explained to the operation list of this operation gestalt. 

[0057] If the electrical connector 200 corresponding to each is equipped with each circuit boards 500, 501, 
502, and 503, each laser diode 601 and each photodiode 701 will be optically combined through the optical 
data bus 300. Therefore, incidence of the signal light by which outgoing radiation was carried out from a 
certain laser diode 601 of arbitration is carried out to the optical data bus 300, and it is received by two or 
more photodiodes 701 . The simultaneous transmission and reception which became independent by this 
configuration in transmission and reception and each bit of the juxtaposition lightwave signal which consists 
of two or more bits becomes possible. 

[0058] If it explains concretely using the mimetic diagram of drawing 12 , the electrical signal from the 
incidence nodes Al, Bl, CI, and Dl will be processed by the electrical and electric equipment and the 
optical conversion circuit 600 arranged by each circuit boards 500, 501, 502, and 503, respectively, and will 
be changed into a lightwave signal. That is, after the laser diode actuation circuit 602 is started, the signal 
light with which data were supported from the laser diode 601 emits light (outgoing radiation). After this 
signal light goes via the optical fiber 3 1 as the " 1 st optical fiber" which constitutes an incidence signal line 
(incident light transmission line), incidence of it is carried out to the optical diffusion layer 2 arranged at the 
end face of the optical diverging device 10. In the optical diffusion layer 2, incidence signal light is spread 
and branched and incidence of this is carried out to the translucency medium 1. After ******, the signal 
light which penetrated the translucency medium 1 is processed by the light and the electric conversion 
circuit 700 arranged by each circuit boards 500, 501, 502, and 503, respectively, and the optical fiber 32 as 
the "2nd optical fiber" which constitutes an outgoing radiation signal line (outgoing radiation optical 
transmission line) is again changed into an electrical signal. That is, light is received with a photodiode 701, 
the photodiode actuation circuit 702 is started by this, and the signal light which went via the optical fiber 32 
is amplified to the predetermined level which can change a light-receiving signal as a logic signal further in 
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an amplifying circuit 703. Thus, the electrical signal which light and electric conversion were carried out 
and was amplified is led to the outgoing radiation node A2, B-2, and C2 and D2. 

[0059] For example, the signal light from the incidence node Al is transmitted to the outgoing radiation 
node A2, B-2, and C2 and D2 by the optical diverging device 10 (the same is said of the incidence nodes 
Bl, CI, and Dl). At this time, by using diffusion of light for signal light from one incidence node, the 
optical diverging device 10 functions as an optical bus which transmits the same signal as two or more 
outgoing radiation nodes, and makes possible the bus connection of each circuit boards 500, 501, 502, and 
503 as a whole. 

[0060] Thus, with this operation gestalt, it sets between two or more circuit boards 500, 501, and 502 which 
have the electrical and electric equipment, the optical conversion circuit 600, and light and an electric 
conversion circuit 700, and 503. After transmitting the signal light by which outgoing radiation was carried 
out through an optical fiber (the 1st) 31 from the laser diode 601 of the electrical and electric equipment and 
the optical conversion circuit 600, Since it carried out to making it spread and branch with the optical 
diverging device 10, making the photodiode 701 with which the light and the electric conversion circuit 700 
of two or more circuit boards 500, 501, 502, and 503 of arbitration are further equipped with the branched 
signal light concerned through an optical fiber (the 2nd) 32 receive light, and making it transmit It compares 
with the conventional structure of the optical coupling method through free space, interference (cross talk) 
of adjoining optical data-transmission-line Hazama is lost, and what the environmental influence in a system 
is received also for (that is, dispersion of the signal light by dust, dust, etc. arises) is lost. Therefore, 
according to this operation gestalt, poor transmission of data can be prevented. 
[0061] Moreover, with this operation gestalt, since it connected with the optical diverging device 10 
explained with the operation gestalt which mentioned above the optical fiber 3 1 and the optical fiber (the 
1st) (the 2nd) 32, as for the **** operation effectiveness, the optical diverging device 10 concerned is 
harnessed as it is. Therefore, according to this operation gestalt, the utilization effectiveness of light is high 
and branching homogeneity can offer a good optical bus circuit. Output homogeneity (the signal light from 
four incident light fibers branches, and it is the outgoing radiation quantity of light homogeneity of the 
signal light from the optical fiber in each outgoing radiation location) is dramatically as good as about 7% so 
that an example of the transmission characteristic (output homogeneity) of the optical diverging device 10 
mounted in the optical bus circuit substrate 800 in this operation gestalt may incidentally be shown in 
drawing 1 1 and this graph may show. 

[0062] Moreover, with this operation gestalt, a slot 803 is formed in the front face of the optical bus circuit 
substrate 800, and since it considered as the configuration in which the plastic optical fiber core wire 33 is 
made to lay under the slot 803 concerned, it becomes possible to bend and **** the plastic optical fiber core 
wire 33. That is, essentially, since the plastic optical fiber core wire 33 is a straight-line-like member, if it 
bends, it tends to return to the original condition according to elastic stability. For this reason, where the 
plastic optical fiber core wire 33 is put on the front face of the optical bus circuit substrate 800, in ****(ing), 
the fastener for holding, where the plastic optical fiber core wire 33 is bent is needed. However, if the slot 
803 containing a flection 801 is formed in the front face of the optical bus circuit substrate 800 like this 
operation gestalt, even if it does not use a fastener, where the plastic optical fiber core wire 33 is bent with 
the radius of curvature of arbitration, it can hold. In addition, a miniaturization and miniaturization of 
equipment can be attained rather than the case where the plastic optical fiber core wire 33 is carried and 
****(ed) on the front face of the optical bus circuit substrate 800, by inserting and embedding the plastic 
optical fiber core wire 33 in the slot 803 formed in the optical bus circuit substrate 800. 
[0063] Furthermore, with this operation gestalt, since the plastic optical fiber core wire 33 was used as an 
optical fiber 3 1 and an optical fiber (the 1st) (the 2nd) 32, the crosswise dimension and the height direction 
dimension when putting four in order like a part without an enveloping layer, for example, this operation 
gestalt, can be shortened, and the crosswise dimension and the height direction dimension (thickness) of the 
optical diverging device 10 can also be shortened in connection with this. Therefore, according to this 
operation gestalt, a miniaturization and miniaturization of equipment can be attained. 

[0064] In addition, although the optical bus circuit substrate 800 becomes the magnitude of lOOmmx 150mm 
(wxl) extent with this operation gestalt since the plastic optical fiber core wire 33 whose diameter is 1mm 
was used, a miniaturization and miniaturization of equipment can be further attained by using the plastic 
optical fiber core wire 33 with a smaller diameter. That is, when the plastic optical fiber core wire 33 of 0.5 
mm is used, for example from the crookedness radius which does not produce the loss in the flection 801 of 
the plastic optical fiber core wire 33 being decided by the wire size of the plastic optical fiber core wire 33, 
the optical bus circuit substrate 800 can consist of 80mmx 120mm (wxl) extent. 
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[0065] Although the configuration which carries out the parallel arrangement of the plastic optical fiber core 
wire 33 was taken with this operation gestalt when supplemented per this point, the bundle fiber with which 
not only this but the plastic optical fiber core wire 33 was bundled may be used, in this case — for example, - 
- without it loses the signal light in a flection 801 by using the bundle fiber with which the plastic optical 
fiber core wire 33 whose diameter is 0.1mm was bundled — the minute flection 801 — a design — being 
possible (radius of curvature: about 1.5mm) — it becomes and a miniaturization and miniaturization of the 
further equipment can be realized. 

[0066] If it adds about the effectiveness of these operation gestalten other than the effectiveness mentioned 
above in the comparison with advanced-technology reference, the technique indicated by JP,2-41042,A 
mentioned as a conventional technique Since it is the serial light data bus which combined between 
luminescence/light-receiving devices on the circuit board through free space and is the method which carries 
out sequential transmission at all the circuit boards, repeating light / electric conversion, and the electrical 
and electric equipment / optical conversion, Although a signal transduction rate has the disadvantage which 
receives the constraint at the same time it is dependent on the light / electric conversion rate of 
luminescence/light-receiving device, and the electrical and electric equipment / optical conversion rate 
arranged on each circuit board With this operation gestalt, since it is the configuration which connects 
directly between each circuit boards 500, 501, and 502 and 503 by the optical fiber 3 1, the optical diverging 
device 10, and three persons of an optical fiber 32, such disadvantage is not caused essentially. 
[0067] Moreover, in order to combine optically with JP,61-196210,A between the circuit boards in which 
luminescence or a photo detector was carried, the method which performs data transmission through the 
optical path constituted by the diffraction grating arranged on the transparent plate front face and the 
reflective component is indicated. Although there is disadvantage which is not connectable with one point 
which had the light emitted from one point fixed when based on this method, according to this operation 
gestalt, as a transmission system, it excels in all the circuit boards 500, 501, and 502 and the point that 
between 503 is comprehensively connectable, dramatically. 

[0068] In addition, with this operation gestalt, although the plastic optical fiber core wire 33 was used, the 
fiber optic cable with which the coat of polyethylene etc. was given to the surroundings of not only this but 
a plastic optical fiber core wire may be used, and glass fiber etc. may be used as construction material of an 
optical fiber. 

[0069] Moreover, although the configuration which arranges four electrical connectors 200 in one side of 
the support substrate 100, and connects the circuit boards 500, 501, 502, and 503 of four sheets to the 
electrical connector 200 concerned was taken with this operation gestalt Two electrical connectors 200 are 
arranged in each both sides of not only this but the support substrate 100, for example (distribution), the 
circuit boards 500 and 501 are connected to the electrical connector 200 of one side, and you may make it 
connect the circuit boards 502 and 503 to the electrical connector 200 of an opposite hand. In this case, due 
to a components layout, when there is a tooth space only in the one side side of the support substrate 100, 
the former configuration is chosen, and when a tooth space is in both-sides side of the support substrate 100, 
there is an advantage that the degree of freedom of selection can be raised that what is necessary is just to 
choose the latter configuration. 

[0070] Furthermore, what is necessary is to just be laid underground in not only this but said three persons' 
at least one fang furrow 803, although the configuration which forms a slot 803 in the optical bus circuit 
substrate 800, and lays optical fibers 31, the optical diverging devices 10, and all the optical fibers 32 
underground in the slot 803 concerned was taken with this operation gestalt. 
[0071] 

[Effect of the Invention] The optical diverging device applied to this invention as explained above Since the 
optical diffusion section is prepared in the end face by the side of the incidence of a translucency medium 
and the angle of divergence in the diffusion property of the optical diffusion section concerned is controlled 
according to the configuration of the end face by the side of the outgoing radiation of the translucency 
medium concerned The rate of a branching ratio to each optical fiber can be made in general into 
homogeneity, without lengthening the die length of a translucency medium, and it has the outstanding 
effectiveness that simplification of a configuration can moreover be attained. 

[0072] Moreover, since the optical bus circuit concerning this invention connected the 2nd optical fiber 
which the 1st optical fiber and photo detector which transmit the signal light by which outgoing radiation 
was carried out are made to receive signal light, and is transmitted to them from a light emitting device with 
the optical diverging device concerning this invention It can prevent poor transmission of data and the signal 
transmission between the circuit boards of arbitration not only becomes possible, but has the outstanding 
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effectiveness that the utilization effectiveness of light is still higher and branching homogeneity can be made 
good. 
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r ©##BBBfc J; o T#H£ $ ftfcfg *£»©«» 

© iHisss«©3tsff BKiiHiA 5 g**^ tear*- 5 JR 

2©3t7r-f 

£i:*:»Bfc1-6#/<*BB. 
[»*«7] BB*'<*lllBfc:*itt*£8FB«©«B 
HBfcfltrE*« = * 5 ilTBKBBS«#B 
BsiBtStiTVS, 

[»**8] WB#'<*iaBfc*5tt5me8i©#7 

7-f'<, iHE*£ttBB, XlfB«*2©#:7 7"<'<© 
'>£< t i-ori*, BESftfEKSiiSfc^EBS 

r t *wtt i-5»*« e x»r#« 7 fce«©*'<* 



(2) 

2 

[it** 9] itnE*^igiBfc*j»t5itnE»i©*7 

7>f'<XtffllrBB2©3te7T<<'<li, ft7r^&*rc 

r fc 1 1-5 ig#Ji 6 75S»#g 8 © v vf JuMcE 
«©*/<*|IIB 0 

ISMio] MEft'^IIlBfcfcttaBl©*:^ 
'f>'WS2©367r'f^ll, «*©3t7T'i'^Si»^ 

■o rt*«Mat-r5»*56^s»*3fi9©v^-fJi*>icB 
«©#/■?;* SB. 

[000 1] 
[0 0 0 2] 

Ht*©tt«Xt«8W!is»ftLJ:5i:1-5l!UI] iS¥, 

& ©am i o©3t7 r i" o -r 

[0 0 0 3] r ©«©#**-;# 7 s ? ©l$^0ij i: LT 
14, BH¥7-20 954 3*^KH*£iifcBRB 

*©±Tii*Bfc3tt=«T«J: "9 f>H*f*#/hSv^B 
*ffitt©1S£c©* 7 s/ K»***ttK:i(f*r5 r t T-3t 
BRBSrBBU Ht**iE*o-*©«iBKttll»* 

5 i t X- 5 * m if 5 J; 5 £ 

4otv^5. L^L**SP>, ±Efflfigl-J:5»^, 

40 ^^^t^ppas^fcs. 

[0 0 0 4] fi3^h-Cfi«**»tt*RrtEt-t- 
5SiJ©S«t LT, »Msp 6-265747 ^*tBB 

*Siifc*»tteiSIB^*5. r©a^fte^S§r*(i, 
±E«J«fcJ:5»^, 16^(S©BT?»±, * 

so [0 0 0 5] r*ili:*]-U »tt*ixfcll#3t©3fi«Sr«& 
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-it-rZ&ffib LT> ®m¥-9-l 8 4 94 l-S§-<k$g^ 

it. wmmat, %y 7 4 ^©tflffifcififciTH^i,^© 
{cmKort>©illfeWlM^£;ftrc^3>»\ -t©^-fti 

[0006] ^-(Dmmmxit, m^<y K^as** 
u %mkKtt^wtxm\,tz%*mz.&)hmmkt£ 

oTi>3ii\ #7 7^©III§ni^±«»£*ifc3fcf4 
ft^r^lc^i^^ftft^, ttz, j&tebtitz 

<o. #i5W-r^iswt»»i^t<^s. noil 

^J-C'tt, $*->v?mzmifT^ftlHt:fttc1tXi!3~&$: 
fo±.Zit?)i,<DX'hZi!>K ®tfT^*^»*J:<«iJ«l-r 

r. tyy k© h'-i-ymmt lx^zak 

X*ltY«i©*$*jt5»«'tttZ**©ftS«r+» 

k& e>ft^t fy-iz-tz r t ttth^ftv \ ars© nig0ij 

[0 0 0 7] ±3iLfcft*0&«0|H«jS*«3l1-« 
ft $ £+#ft < UittfWi ft ft v ^ t v ^ Pb1S*5 s o 

»J»i-5itf4fflJl-C*)t). flMt«3*IHIs*«<. £>b 

ft££M<tt|*3tf\ 367r'T^oBlP«a±Ktt»l!S 
Jxfc*tt* y 7 -i *KM&t £ *vf i ft o T L 4 5 t 

[0 0 0 8] S^SmAffllelSS (VSL I) ©W§ 

K) ©E«S«ffi***C»*LT*TV^5. 

»3riKJ;9ffi^*©tMftI£©fi±a^*i-C# 
ttBIKWI]*ft^MtB»tftt^fiHi-«ff-iHI 



4 

5ff j; •? N ^^^^©Aaaiia^^j/^rouif^jiaic 

(£.<fc3iSIB£/'l' X(EMl:Electromagnetic Interferenc 
e) ©R9Jl^?>t, 3t^y^-3^^->a Wil 

[ooo9] tmmnitj 

IH¥2-4 1 0 4 2ttll, #@K««©*Si^SI^ 

i«ttc#-c*s*Lfc, #iH]^s«tasp f i!©yi--7 , esffl 
[ooio] ud»L4*«e>, WE^wtw^stifcatff 

KJ:$#&, #E&£«ffiSM©r-:?£&£fi : ?fc* 

S1-S^r-^e^SSra©T^ (^n^h-^) 
L7 f -^©e^a* s ^3®$il5o WfA7k 

i m«t 0 t-^ ©£&*ft 3 r i t^iB$*L 

30 [ooil] *^B^(i±E**?r#*L, iS)ttt!!«^© 
ft £ £ft < r t ft < #*7 r 4 /<K«i-5^tttt* 

mx-hz. 

[0 0 12] 

5*M8iT-feoT, HtfE3)ttt!K^©A»«©ffiffi 
*si3^SrSSES3fettjSE*©ailtffl!l©«E©^Wc^fc-tir 
[0 0 13] ±Effi^©«H^(c t fctl« > 8*tt«#© 

bo «i©«ffi^?>ta*t$nT, &»<o%&mmKftmti 
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[0014] #36WCtt, a3fettflt#«>A««l 

[ooi5] u-fc, mitmmcoAmw 

[0 0 16] SftttttEttOAltfll 

J:<W»i-S«*«>ailftit'<T. *MJ©«*fl;*BIS 
[0 0 17] Sfc, #3PJ©@Wf4ffl#Jf lE«©#& 

■14, tt#*lfc»ft©*Wte*i^"C, iifjfeftttiftgH© 

(cm LTfc* 6»*©ftVSK*A*KTfclHfc Lfc, 

[0 0 18] ifc. »#S3E«©*«Wtw«53t^(S 
SBI4, f»*«l (aa«t©^^l-*5^T. iiiJE3fcfci£&l 
K©AWfl!l©4Sffi©^^Sr, iifjES3tffli#©ttl*M»J© 

[00 19] ^f>{^ »**4B*©**Wfcfll43ft» 
J££«f4, |»#*l75MI*#*3©^i*ftM:E«©» 
Wfcfc^T, mfB*i£i!cgiJ©ffii5:»tticfcit5i£755i9A 

B»**OJta*A © 3 «F«ll±©3r£a*fcKJfe Lfc. 

[0 0 2 0] Sfc, »*3l5lBil©*«Wlwffi5*»(S 
^Bf4, 1 7jHW*S4 ©vvf MMZtolHD&m 

AW^esiBiRatJweajtffiK^** e> ©if £ u #t 

3*S«*©ffl*tft£^lS©'>*< t t-W*7r 
^TMSfSSftTV**, rt^^8S:t1-6t©T-fc5o 

[0 0 2 1] ±ESl$&J§/&-f5fc*!>, »*96 



5 

sitiiiss%*-r5«»©[His&s«i:, #E»aatrtK 

i»««±^89:«*ixfctt*ro««='*^*t» &BSS 
3tSrfiiSi-5J(ll ©367 r-r^i. £©»l©#7 7"f 

6 ess s tvx * a www i nmm 

«t o T#l£ * ftfcflT** *ffl*©«ft©liKS 
7 4r£A/T?#Mte*i-C^6, t % > fc / @Lb LX 
[0 0 2 2] ±E1ft*©*SSWfc:J:;h,tf. S-BBSSffi© 

**tTtfc«#*ri, ±i£Lfcij?#Jf i7!;Sft#>f 5© 

[0023] r©±5 I-##PJ-Cf4, 3taH8Eiisar;3t 

Xtatt»tt**ifcflr*3t«r» 2 ©3t7r-f UT 

fc*»##a©f***lSfcJtU m&i-Z%.T-fi&& 

S|ii©l£#&£l7a (BP*>, S^&fcifCtafl^ft© 
1RgLtf£CS) itt«l<*5. lot, *89JKJ:H 

[0 0 2 4] #3S^T-f4, »l©3t7r>f^t» 

2 ©3t7 r i* i nmmxm 5 ©v >-f 

*tt*o**JSa»Sit5. tot, *»WfcJ:tu*, * 

[0 0 2 5] *fc. *^^©Bfi«»4l»*96E«©*l6 
W*r**»KUfclH**7aT©»WfcJ:o-Ctai«* 
40 its. l»**7B*©;«Mifc«5*><*H 
KI4, f»*^6i^Eic©^l-*3^T, fl(fE*/<^B» 

[0 0 2 6] *fc, »**8B*©*«WKffi53fc/<^ 

tegfi, stfiwa»2©3t7T'f^©'>*< tt-o 
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[0 0 2 7] »#«9E*0>#«»ifcffi5jfc/<* 
[0 0 2 8] 3 61::. §9#«1 0G*O*£9i£fllS% 

[0 0 2 9] 

a 2 */bv*t*»w©8 i %Mwmmz>%$mkW i 

OKol^-CtftBJ-fSo 

[00 3 0] 01 fcli. *$tt&1tt£ffi£%£l$§$ft 1 
ooaBSfllfig^^HJ-T^^ti-cvs. rroH(^$ 

* 1 fc«*.T^6. jgftffi&ft 1 ©A»«©i&®Kf4, 

fc. a*ttflt#i©ffl»fl!lo4BffiKf4, £ff8*© r* 

fi&Jft&j iLT©3t7T'f>'<3a~3h©*8»!JJ±T 

4t>t>. **»*«©Jfc£ttSII 1 Ofi, AttSftfcfll 
**5t8»ttS*S3t»«afill-C*)5. fc*5, 

tE.9ffi&xttmm£.tt* 1 <t o taw* 

W^5?K|ll (H2#HR) a^WPJxEKSft 30 

[0031] ::f, *5H;lftB«-CH\ ±a! Lfcftfeift 
1 2 ©iilM$ttfc*Jtt 5i£# 0 a#a#tttt* 1 ©Wit 

fcttWfat. SttttlEft 1 ottllMI 

*KJ:5/2:i4S0A©2«t)!t«J:5 4tt1fc»tt) 

a ~ 3 h ORnftl^« LT** 6flWc04V^fiA« 

3a~3hOHPSNAiS0. 5"?fc;fW4, ^tttfScS 2 
©ffi«#ttlc*5(t5J£!iS •) $14 3 0 g^Tt &3 «t 0 \z. 

[0 0 3 21 *13, ±ie© a b tmimm^Wi.m> so 



5 

ifcU 2 i L-T{4, 01JxJ4\ LSD (Physical Optics Co 
rporation 8!) fti^fcS. C©J:?&±T 
Ufa t tLttfa k Xllft 5ttft#tt&^"f 2 
14, *ffl^W5, 3 6 5, 3 5 4%-\C&l7jk£tlX^Z£. 

[0033UC *ji*»«©fpfflafer5fc«i*Kov^ 

[00 34] afttt&ft 1 Ottttftl 2 ^At^ftfdf 
#3fc5l4, Stt*t£«UB2tJ:orfct*i6ifttf±T* 

mmmfr 1 rt u-fcttHMt** sin, mmx, 

^A3 a~3 hliI#te3ftT*;ft^ftAlt3ft5o -ft 

~3hice^^^2,o 

[0035] rrT\ 3t*t»«2tJ:o-Ctt**ilfcfll 
5 ©fc*^(in-©/S/55 19 A*sa)ttt!«* 1 OWWflJ 
©<S®©fc&;£ft©ft3£9t>A#t7ftff, HI 2 (A) 

at** 5 t4, < 1 1> 1 ®ttm%&mft 1 t£*©* 

ffi»^Hy u df^3t5^#3t7 7'l'^3 a~3 ht«SH»fc 
AW3*V «77^f/<3a~3hW^S«^ 

[00 3 6] aftttj&ft 1 ©HJWftiJ©4ffiffi©±T 

*'f6]©ft$l4fe*^r6)©ft$©l/'2-Cfe5. La»u 

*fll#3fe 5 1 ©±T*l6)^©i£*s 9 A*a*ttJ(t* 1 © 
ffl««]©ffiE©±T#fi©ft£± 0 tA^JtHtf, 02 
(B) t*S*i5*n<» 7tfe«cl2lcj;oT±TlcS£» 
*iifctt*fll *3t5 1 14, '>^i< fc 1 1 @tt3ft&fttt 
l©±T©^7i/ KSl 1 i©^®-C5W^ix2)r k\z 

-^3 a~3 hlC^^Alt^tl, #)t7r^^3a~ 
3 h -e©jfrfrB*«:»if IB! r t ^T-f 5. 

[0 0 3 7] **»^(^±ti(4 x ft*7r 

^/<3 a~3 hlC»1-5^Jt^Sri§-l^1-Sr t^f 
#5. **»^T?(4, aTttt^ 1 ©Altffll© 

«Stc^fe«5:i2<S:l5lt, A«Ufcflr#3t5Sra»*tt 
^S2(cJ:oTiitic$-&5rti: Lfc©TN «-3t7r^ 
/<3 a ~3 h lc»-f 5^teJt^©*&-' fkSr0Sfc«>»ca 

4fct>, **»)iicJ;^(4, a*tt«* 1 ©*#*i^i 
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£ ttttttftl 2 ©ttt!c#f4tr *s l-t S Atf 9 ft * £ IK3% 

9«$ft©T\ JB*f*»*Sr»*J:<lll(l#P , r5tt*©ft 
ffffcJt^T, «j*©IMlfls*BI5::£#-e#«. Sax. 

4ftf4, 1 O©/hSfl2«rfc05::&!i«riBi 

ft5„ 

[00 3 8] £fc, Wt» 2 ©£|Sc 

o* 9 , a^ttlC^ l oHJJW«o*ffi3i»biaJt*Ji*:fll 
^•3fe5*s, jRi:*7r'f''<3 a~3 h©BBP*C*H£:L 

©If##5f4#77^3 a~3hKAlt$ftTkffO ! 
3t7r'r^3a~3h*>e>ttWSii-CU45. i©l«H 
$tLfc{f#3t5l4^tl^i:^5„ U6»U 
©J:5K, ft&tfcS2©&ftlc#ttt^(7£;£#9ft^ 
*77>f'<3 a~3h©BBP»fc#£LTft3:5iRfc© 

fcfc<#7r'f'<3 a~3 hrt«rfi»LtV<. 4o 
"C, *Hlteg*tJ:iitf» ±gB©*n<£2Hfl**ft*j» 

10 0 3 9] V%2%Wfom H3£ffl^T, * 

*riK*»tttiWJ6LfcS l £fHB«©RW©+-?lft!P! 

5fc*l^2HJfe^ffit LTf#@;Lfct)Offc5„ 

[0 0 4 0] l33{^$H5J:5{w, r©Hlfe^ffitt, 
aftttttft 1 ©A#t«iJ©iffiE;4>£>£fcatttll©SSB©ft 
*©IL:i^ft£fl t LfclM-fc, 3tftfl2iaott£ 
**il51t»«*3t5 1 c75^^^-fS]— co^s "9 ^ © ' 

[0041] ±mnno\zmms2^x-oxmm^ii 

5&*ft 5 1 ©fo&2ffi^©j£;&5 9 ft 0 ' fcjiia* 
a8©3»&±©Br£a*fcK£Lfc»£. *lt«»2 

fcio-c**ttt*S*ifclt*flr**5 K4. '>ft< £ 

fc 1 lfi]l4i§}fctt$S# 1 ££#©? 7 y Kil It ©^B 

£, m^fcft'o-fce' #3 e«fc9'h$ v ■>££©}§£■£ 

14, 8*355*7^^^3 a~3 h©5%, RA/^fflJT* 

©*£■»*#»< ft 9 . mmmx<oi&£%i&ft® < fts 

«lfiJfcft9. IS#!ME©$Hfc#Bivfc<fc5. Zh\z 
£iJtlftgtt©Bl2 (A) frB^TRWi-Si, ft7r 



/0 

i-*-*U4\ fe*©^ 7 KJB l l t©#ffiT*K*Mt-f ic 
ffl*M&iJ©KB©fr£jitt (IP*>, *7r>f'<3b©E* 
ttft) 1 #©t£?R<f %% (B«AJW*) 5 1 

a fcfc&o??y KJBl 1 i©ffffi"C^KltLT^ba 

*) 5ib, 5 i ct&mto£t>-£1z£ft3*<oWfcii 

#ft5 1 a~5 1 ci!jt77^'<3 bfcA&SftS. ftfe 
©^77^^3 3, 3 c~3 hl;:ot^Tt>£ 
5 0 ioT, r©4p(C-rtli4, #3t7r'f^3 a~3 
io hT?©»*aMCSr*5-K"f«rt*«T?t5. 

#*«#ttfcJ:*Ui, A»Lfdf#-7fc5©i$-ft#tt/4 5 
isJiiiftS, ft*5, i£*59^eSr3 0 £9t>*#< Lfc 
}§£{4i*5^i^5 fc, ig-a-?£Sl4%i:*±S-|cft5, IP 
LTH:BHiP©«l*^#bil5itJPj»ttt*ll 

[004 2] ±!Efc*3^Tf4, fe&;*riRi~©«;tMB#3te 
5 1 ©£# 9 Ko^T©*fftlJi UhtfS, ±T7J|6]^©t£ 

5 1 ©j£# 19 |^oV *T t IHttfciStf 9 ft t 
*fli©H««rR£-*-*itf, P«l©3»»^#foli5. 
20 [004 3] w±iftgiiLT#fcmi*i£^fl£iJ2£ifi 

««sr*fiWKafc»^, 1 ©A#«Bi©ffiSB 

2 SrHttT, aR*it«S2©tt»W4fc*J 
9 ft£iiRa)fc«ft 1 ©ffl»«©4Bffi©»tt 
K^fc-frT«»-t-5wf:K:J:9, a7fcttfiC*l©fi** 
jKi-Sr tft<#3t7T'T^3 a~3 hfc*ti"5»(ft 
Jt***ia«&-ti-5ri:*T?#. LA»fc*J*©«*fl: 

»©tt77iLT, *tt«S2©lt««Htt*i»t5i2:aJ 
5fiS:3t7r'f^3a~3hOBlPi^(£:fCRJ5 

30 **©«fv^je^«£;TicK*L, Mi-3ttemi2©tt 

WWSKisttSJtf:*? A 6 ' S:Hllt«l©«8B©*7i:©m 
ii^A 0 © 3 ««±©0f3feft*tRSi-* w t K <t 9 , 

eaaffeSrA/j^Kcwii^o^ttjt*©*-^©*** 

4 9 -SffiftS r t #-e# 5 1 V^5 r. & (-ft So 
[00 4 4] (|R 3 Xlfi^ffi] B 4 5rfflV^-C, * 

»W©*3Sm»ttfcovvtlMH-5. ft*3, BdKgtfc 
*»ffiiH-«^«C^lcoVNT(4, l^-##Sr#LT 
*©raSr€B&1- 5 w i 

[0 0 4 5] BB4lc*SJi5J:5K, ZonmBmx- 
40 14, r^g^HSSj t LT©3t7r^/<3 a ' ~3h' 
©#/afcWi^*>a. ^Wiclft^tSi, *7 7 ^/< 
3a' ~ 3 h ' ©«B 31a' ~ 3 1 h ' 14, a^ttt^ 
# 1 ©a»«©«iffi©JtW («J8) *8*£Lfcif»fc 

[004 6] ±ie«^(c4^ii, a*ttj«* i ©twtffla 

©«B©^i3t7r'f^3 a' ~3h' ©4SB3 1 
a' ~3 1h' ©h-^Wgttt^^t-SW-5© 
"C, HHtflll©*Sffi*»6ffl»Sjlfcfll-IS-)t5f4i-'<T*7 
T-T^ 3 a~3 h©SB3 la' ~3 1 h' (CAW$^ 

so 5. o*9, mmLit%immBi&mcis^xtt. %y 
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T>f^3a-3hOiHffi©«!R#R«-e*)ofcfcft, It 

tttiixtf, e2l*5fe«rJ:9-Jl'>4<-r5wi#-e# 
[0 0 4 7] [ft4!Hi0*tt] Set, 0 5-01 2 

[0 04 8] ID 5 ttt*ia6Jgffi^«S3t:/<^iaK 1 o 
SSE3t^iaiSl 0 0 0<^^ffi^LT^£tlT^ 

5 0 J: 3t/<^ia»i oo o 

^3V^■rlttMUfc«*^*»tti6ltl OtffcttSJifc*^ 
3 0 OtfS@£$ih/T^5o ft*5, *IBIt' 

[oo49] *fc % s^sffi i o o ±<Dm7£{m\am 

t), rtib^mM^^^^ 2 0 0(Cfttf r -^^^3 0 

o x oxft^memm $ nfc««©@Ka« 500, 
sol, 502, 5 0 3^gf m^m^mm ztix 

0«4oo36SKii*ix'r^5ft, «»7>r>"^a«ft# 

feO««Ej»li*a = ^^ # 2 0 0 £:frLT«*£*ifc 
[nJ&Stg 500, 501, 502, 503 i^K^lHlgS 

[0 0 5 0] ^&!h15S£*5 0 0, 5 0 1, 5 0 

2, 5 0 3fi, ««fs#Sr*ffi^^**i"s r*aflria 

&j tLToa«-3t:3E*iaK6 0 0a^*«#S:S:« 
K7 0 0Sr*ti€ii«B^Tv^5. tt#0««-%ft&l£l 

^^■-K6oii, u—fv^^-vmm\B\^6o 2 

iTfltocSftT^S. *fc* • *jS«*l§W& 7 

0 0(1, -Wilt, r£3fc3R^j itt©7th^ 
K7 0 1i, 7*h^f*-KWttlII(&7 0 2 i, 
7* h*V:*-K7 0 l"C03t*«#«ro^2/^«#fc 
LT«*"C# 5 W<*4 -Ci8«r 5*«HIK 7 0 3 t X 

[0 0 5 1] K±****»llfc«53t^ia»l 0 0 
[0 0 5 2] |H5{^^tlS*^^lHlKl 0 0 Of*, S 

tt*fta0K£S»*54«c'e^^*/HR (try h») » 
4(0»^S:^Lr*3t), :^J:9«^-V^tt 



7^ 

[0053] ifc, ft^W4t&5:tcmi 
T, B7fc*Sjh,5J:5fc, 369*-^^ 3 0 Oft, Jt 
#tt»tt 1 0 £ if* Lfc*/<* 0&§Sffi 8 00^4fti 
B-tZZkizZVmtilZtiX^So ««£tifc#*coft 
/^|HlKSffi8 0 0tt, 0 0fc±oTa«]4 

[0 0 5 4] Sfefc, 08(C*$tlS«t 5fc, 
[s]gSSfi8 0 Ofcfi, ^?^y^*7r^8»3 3 

3t7r^^j»3 3 t LTtt, «itfli»lmm©^ 

r«7r>f/<S*J ttt, *77^/*&*»lt*! 

Tit WitfLSD0.2X40PC10-8 (It** 
©»**lft©JE#0ft*O. 2° , ffi#fitf>J£#0fl# 
4 0° ) (0*l£«Ji2dS{fefflSil, X«itf4mmX2 
0 mm X 1 mm (w X 1 X t ) $ ©21 ftttflttt 1 

#«flSilTl*5. Sbfc, */^0BStR8OOtL 

r*^, a**^^ia»*«8oo©*BSr«MJnx^ 
sriKitK ^9^f-y^*7r>r/<«*3 3atf3t 

1 0 #EBS ttSaiS^ 1 mmffi^ i mm ^ 
I4mm«8 0 3 (B9XtfBlO#flB) 

[0 0 5 5] £5**ttfcRH1-5i:, ft'<*BI&»R 
8 0 0©¥BnHt?*5H9fttKStt*^EI»«E8 0 

O^A-A' , B-B* , C-C , D-D' Wit' 

30 «jR3 3d5E«StlS»8 0 3OJBftffi8 0 ltt, 

*S1 5mmiBStKSSiX"C*5 0, r<BJBftSB8 0 1 

OOKtt, Jg»tt©3fc»8 0 2#RttfeixT*3!> % II 7 

£tltz.m£, r©^C»8 0 2*raUTT*Ktt«1-5* 
^0K&E8 0 OO^y^^y^Jt^r^^SiRs 3 
#£»<7)0IM£lK5 0 0, 501, 502, 503tCa» 

[0 0 5 6] jJcic, *3Bfc»«©fPfflattft»*Kov^ 

40 xmw-tZo 

[0 0 5 7] «-|HlSS£tg5 0 0, 5 0 1, 5 0 2, 5 0 
3 *r*Jx*tifc#tf:-*-8**3*^ ^2 00 5 
fc, #U-1fy>f*-K6 0 1 h^d—K7 
0 1 t^Jt^-^/^SOOfc^LT**^***^ 
6o ^oT, tt*0*S^-f^*-K6 0 l^bttl 

toztntn #*tt*^-^^<^ 300 ^Ait^tt, a^c 

so [0 0 5 8] Bl 2©«KBtttoT**ttK:|ftWi-« 
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t. awz-kai. bi, ci, Di^f>oaaft# 

14, #ES§£« 500, 501, 502, 503 fc-tit 
«h,ERS*lfc«* • ft^&@S&6 0 0 t%g£*vCft 

0 2^4B«j$tifc^, 1^— 9?«<*-YG 0 lrt>e> 
r- * £ ftfcff #ft#|gft (ttJSt) $tL^ 0 a*** 

(A*tfteas*i&) 5 

r^i©ft7W*j tLtro)t7r^A3i^gftL 

*»«8*io©*sigKEiisnfc*ttfta2-. 

L-, rn*33ttt«E# 1 -AW1-5. ifft«# 1 SrS 

#liI8§S«5 0 0, 501, 502, 5031^ 
Jtil^ilEKSilfc* • WAWt^SMl o o-e*&g£ft 

2S:ft*Lfcfg#*tt7* h^*-K70 i-C-gft£ 
ft, ifttJ: l 9 7^h^^--KSil)[HlSS7 0 2^S!, 

£ft, MC«BEIS7 0 3T?S3t«^«:n5?s'^(t#fc 
LTft • Sft«lMftT*«$*i;fcm*Ma*tt» w«/ 

— KA2, B2, C2, D2t^>Jl,5. 

[0 0 5 9] Wziti, AW/~ KA 1 A^<DiS^H, 
3t»ttK«l OfcJ:!), WW/-KA2. B2. C2, 
D2(ceit^HS (AW/ - KB 1 , CI. DlfcOV> 

/ - K*>fefc#ft 4:*©*fc««:ftlffl1-* r i J; 9 «§c 

©wit / - kciri &«#*eaH-5ft'<* t vxmm 

U LT. #HIS§S«5 0 0, 5 0 1, 5 0 2, 

5 0 3<7>'<x&mt:-5tmk LTV>2>„ 

[0060] r© 4 5 ^mmrmx'it. m$s • 

HI8&6 0 O&tfft • mug®®® 7 0 0 *£-*"$«*© 
[e]S&g&5 0 0. 5 0 1. 5 0 2, 5 0 3|WK*51^T\ 
ffliM • ft^ftls]Sg6 0 0©U— !f^^--K6 0 1^P> 

£i£Lfct. ft#H£ggl 0 -CttftS Mfc 
iS»»ttSii*:fll*** (SS2©) *7r^3 2£:fr 

LTffie©ffiS©[H]Sgg1£5 0 0. 5 0 1. 5 0 2. 5 
0 3 ©ft - «ft£&EI&7 0 0*S{ix.2)7* h^-T:*- 

K7o l^sft^-e-resi^iirsrtttfc©-?, 

5{§-i§-ft ©{&&#£ C 5) rttft<<t5. &oT, * 
58»EHBi::«fciitf, ^-^©eaS^ASrB&Jkrart^ 

[0061] ^mmnmx'it, m 1 ©) ft7 7 

^^3 1i (»2©) *77^^3 2fc«rll&ifcLfc2ta6 
Jg«-e»W Lfc#$Hft§SII 1 0 Ufc©-C, Hi gft 



74 

or, #jg»f£l;:4ftl4\ ft©fiJ$$*#i«<, £tt 
Hi Uitt*SUSJgffiJc*3»7 5)t/^|HlKS«8 

o o tcn^^Hfeft^tt^* i o©eas*Ht (W73*s- 

K, WTj^J-tt (4*©A*t*7 7>T'<iO»e>©«#ft;JJ 

St*4«9H4) f4 7%S*t*»ta»-C*>5. 
[0 0 6 2] *;fc, *5fc*Jg*-Ctt. */<*ia»S*8 
io 0 0©^B^}»8 0 3*»fiKU 3#i»8 0 

?-5'*3fe77'f><£il*3 3Srffl^;$*5«i Lfc© 
T*, y7^y^3t7 7-f"^ISl3 3SrfttfTE«1-5 
it^RjIBfcftS. 0*0, 7*7*7^7^7 7 4 
$3 3(i*5l5WlClifi||^©gW-e*)5fc*, tttfSi 
#tt«7c*KJ:o-rjc©ttffiK:S5 5i:i-S. -©fc 
ft'<*Hlj££«8 o oo»7*7^f^)t7r 

7 v s'^7t77'C^iS3 3&&tfizftmvvm-rzitii> 

©»«>=&#£«*: 45. U8»U *^W^©i7l-, 
20 ft^7v|5]iS§Stg8 0 0©£S£ffllB|g|S8 0 1 Z^htm 
8 0 3£JFMLT:fcl7f4. @»*S:fflV , >*<Tt, 7*5 
y t ft7 T -i ;<ZB 3 3 Srtt^©* W^T'ftlf fc 

8 0 0KJgj*Stbfc*8 0 3 {C7*7^5 L y^7t7'T 
&4ft3 3£ffiALTSaiitfr£fcJ:iJ, ft^^HlKS 
S8 0 0©^ffiC7°7^7^7^ft77'f^i6S3 3^tt 
*TE«-r5»^J: D fc. S«©/J^ft • = hit 

[00 6 3] § 6 **16*1B-Ctt, (» 1 ©) ft 7 
30 T'f^aiM ($2©) )t7r'f^3 2iLt7 , 7^ 
^7^ft77-<^ill3 3S:fflV>fc©T?, ffi«®7)5ilV^ 

^x.«*J?ffi^ffi©J:7(-4*afe'<fci^©i|i*itn 
■+feao!iSi$*lB]^&4:M<-r5ri*s-Ct, 

oTMSIfl 0©te77^)^-fe&I>*ffl$7J(6]^& (J¥ 

[006 4] inx.r. **»ffir*i4. acM^ i mm © 

7*7^f- S /^ft77l'^ll3 3^^fc©T\ ft^T^ 
io li]8SStR8 0 014. 1 0 OmmX 1 5 0mm (wXl) 

y^/ hftSriO-llsri^-etSo 049, t°7 

^^7^*77^^13 3©®|ftgl58 0 1 (C*5ltSta 
C?iV^(Sl^i47 P 7 ^ -7 / ft 7 7 4 3 
3©iSISTSt45rt^P>. CTx.li, 0. 5mm©7°7 
7f^)t77-f^S«3 3Srffl^fc^-g-, ft^TslHlSS 
Sffi8 0 014, 8 OmmX 1 2 0mm (wX 1 ) ggT? 

50 [0065] r ©,^(cot ffije-rs t . xmrnmrnx 
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)t77^ 3 3 flSjfcfe btlfc^ K/W7 7 W 
l>5 lit, 0 lT'COffi-t3tSra^-r5rt«S 

<, «/h4JB*SB8 0 l^^D-pJtl 1. 5 

mmM) H*58B©/J^l2 • ="W<* h-ft 

[0 0 6 6] ftfftt«Xgti©Jfc«fc:*3tt5, ±i&Ltc 

mst Lxmftc^mw-2-4 1 04 2#^a^w^$ 

@SSS1K± KEB $ tifclSft/STtx/W * ©ft/mm 

1£5 00, 5 0 1, 5 0 2, 5 0 3WSr*77^3 

1, IMiHO, *7 7'C'<3 2<D=#-eiE««jfc: 

[0 0 6 7] £fc, #BBBS6 1 -1 9 6 2 1 0^«(C 

1 jS*>e>*-ere>*vfcJl6S:ffl«$itfc 1 LA^T-t 
&5 00, 50 1, 5 0 2, 5 0 3R|*IPUMK8lt*" 

[0 0 6 8] ftfc, *Hlfi^ffiTtt, -7yxf-*/9%y 
T4'WKk$ Strfflv^fc*, riifclRblV -fy^y 

*tfc}fc77^*'-7>£ffl^Tt)&<, $.1z%7y4 

[006 9] *fc, *38»»fl8-Ctt. ^«FS« 100<O 

fi-ffiir4<B©m&3***2 0 0£iBKU S^mMs 

^^?200t4ftffl@81i500, 5 0 1, 5 0 

2, 5 0 3«t5IMIofeii, r^PS^T, 
S^Sffil 0 OWpioBKmfta*?* 2 0 O£03x.lf 2 

j@-foBEis (#ga) u ttffiiK>mat=***2oo£i4 
«iffi5oo, 5oi*sa»u s*t*©*ft=** 

*2 0 0fcttl§n»fflS5 0 2, 5 0 3 SrStt-T* J: 5 
LTt>iV\ r©#£\ ^SWT? h©M#-?, 
Sffil 0 OtDjtffiffllltW^^-XiOSfcSif ttir#<o 
«fi££jIiRU SRfSSl OOWjffiJBftiJK^-^ifc 



75 

[0 0 7 0] S&fc, 3t/<^0K«ffi 
8 0 0l:K8 0 3?:MU #77^3 1, 3t^PSS 
BIO, 3t77^^3 2©-f'<TSrSK}t8 0 3F*1ICffi 

< fct-o^*8 0 3rtc«R$*vo\JxtfJ:v\, 
[0 0 7 1 ] 

tf> fcflMtoflftfttBI 5 r t S i ^ 5 «ixfc»* 
[0 0 7 2] *fc, *»Wt«5*^^lH]KH:. *** 

S** : ftf9#*S:S*S*TeS-i-5*2 0*7 7'r 
/< t fc« 5 3t»«»«l- <t o xmm Ltz<DX\ 

20 tt«©iHiK»Eii]-co« ^e^^t *s ant-eft 

[Hi&©ffi¥ftK!fl] 

[Hi] an mmmm^ % %$imn<omm-eb 

5. 

[02] Hlt*$*i,53t»tt*ll©¥ffiH*iJ:WK 
SrffiB-e*>5. 
[0 3] m2HW^i^,57fe^ttg«ro¥ffi0T*fo 

30 5 0 

[04] ^3HJfeJgfl8{C«53t^tt^«©^«0-eife 

[05] %A$mtemz&z%'<xm&<r>immx-t> 

So 

[06] »4HlfiJg«C«53t^^@BoSSMit*BI 
mi\ me \z*£tiZ%T-#s*x<D&;l:®$imx* 

<fc><5o 

[08] ®7fcwztizx£i&mmi!>mmztiit%'< 

40 ^@KS«»*£^«0T-fc5„ 

[09] »4H1fe»«S^#5^-«xiiiKS«©¥ffiH 

[0io] 09tc:*$n53t^^lHllS»K©ai:gi5ia: 

[011] fS 4 ^ffi^fll K« 5 ft#fegtt<Z>Gn£fttt 

(ffl#$H4) ©-«*r*-r^7 7-e*>5. 

[012] S4Hi6»«K«53tf r -^^^of^«Sr 

m.miri> tzibommm^mxh s 0 

[!RF#<0|ftM] 
50 l S3ttt«ft: 
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3 a, 3a' %V 7 4 * 

3b, 3b' %774'^ 

3c, 3c' 3t7T>f^ 

3d, 3d' %V7^^ 

3 e, 3 e' %77<<^ 

3 f , 3f %77^'< 

3 g, 3g' %774'< 

3 h, 3h' %77-i'^ 

3 0, 3 1, 3 2 %774'^ 

3 3 ^7^f5/^*7r^/^i 

5 ttflr* 



1 0 
1 1 

1 0 0 

2 0 0 

5 0 0, 

6 0 0 

6 0 1 

7 0 0 

7 0 1 

8 0 0 
8 0 3 
10 0 0 
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5 0 1, 5 0 2, 



5 0 3 



[mi o] 




[0 2] 




800 



I mm 



(DJ 



D 



803 



802 



D' 
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(13) 




(72)*W# Hffl ttn 

#£jii*jsffi±«*#*r*43o^ y - 



(72)3§B,fl# Uiffl $11 

#SEjl|»JSffi±ffl5«f#"r*430^y-^ 



